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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a forced convection type 
hat-exchanger for refrigeration and air-conditioning to have high 
heat-exchange performance, reduce a cost, and have high suitability 
for an alternative refrigerant. 

SOLUTION: After a refrigerant pipe 1 is fitted in a manner that the 
pipe makes contact with the fin collar part at the bottom of a notch 
recessed part 5 formed in each of fins 4 and locked by caulking, the 
periphery of a contact part between a refrigerant pipe 1 and a fin 
collar part is coated with liquid paint to form a coat film 7 
penetrating into even the gap of the contact part. Heat-exchange 
performance is improved through addition of a simple process. 
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S©ElfaJ*5t,»©HPS*ffl/hTS J: ^ tctgglfe'g^S 
^FtrgEe^iK^ ^ >i*— i*{b-r^^3©xs 
4. ^ife < t &mitt$tm<Dm*g&tmiiy 4 >©MIB 
^•3 *t RiffiSC4©gMaJ©Si2K:?g«:^=&ffl^/c^ 
il*J5fiU-CgESM8P©Egra«:3iAr«^Ugi«r^BW-5 
IS4 ©X@£ £#t? C <!: *^<t L/T 

[0041] *^hj©^ 1 ~^3 <oim<Dm$mmz. 
cn*-c©iftB^^e.^-5i^cc. ee*©^is^i^ffl© 
^^^©fsaa^s©*©, K»a*35rsc. mmit> 
&&ttma ! mfr&fritt<Dm3t.&&< l cis\,>x, Bmm 
t y a >*H*{ti/fcacc. ii>«c < i h&mmt 

oyeibz. imommtemfrbmmxszzytt, mm 
©«s«. mism82tix\,>zmm£<Di><Dxm&mm 
*>mm&i*+ftx$>>), ^ftfe©*^*4U!i^. ^ 

ct^jft. i$b<«ei^'S4-7^>*7-aJ4©«84gi5© 

P?S*>eK«MSP©ieia«:^(sf*iSSL.r*SSffi©«I 
*br>ffiffi<DmtWi$.ZtiZ& ^)ftfc©-C*>n«J:< . 
fft^^S©^S«:jiSffli,> ftT t» S ig«^ 0 x ^ u 
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[0043] u&<D3wm<Dm&tm<Dmm&sz* ^ 

>©S»r <DS^&in#A£ t<> i C»5 PflHCcJK £ C £ 

l>. ^cr, «9!#6K* («»> ttR^rccfian 
[0 044] — JHtc, Bmmt9^». ttJMfflfc^Hirr 20 

sa«©i»e«cc<fc o *>*i£*^ (mew*©* 

*ttffl«ecJt^ l o o o o<»a±4^:««:^:*iiyt«>, 

^^©»©««Ha»s^*>5/jNSi^Lr«>, mm 
[0 04 5]-^, ej»cc**o»^brc>&^sai*af 

4tt<2»<fc0 fcJ»G»^^*^*fKr*agft«* 40 
[0 04 6 ] &5mttC<k^?:mm$titc, tik&ihfrfi 
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CO 04 7] tfcii*t*±0T. ttlbfrb. 
M20 mi 9©A^a*rfiJ^60fi£AKffilSI) 

T#£<, &&'^F7v9 ( 1 9 9 3*) m2 2M^ 

6. flJE<D«Wflie U7^>4 <h<DJ8Jliffi«:> i2 1 
(02 0 <D B««©»Mffl©««!«J»©»?Hia) <£> J: 9 

pcD^jffiSxiur, 5 testers ft*. 

[0 04 8] 

[«1 ] 

R = ( 1/Rs+1/Ra+1/Rp)" 1 

= | As-As/{Z-A)+ Aa-Aa/(Z-A) 

+ Ap-Ap/(Z-A)l " 1 (Ski ) 

R.Rs.Ra.Rp : ®:£{fc/£JH§B#.^SlWS8#. 
S8iHSB^coS»»Sk, A s. A a, A p : £ 

S.^m.»fiiCD^**, A,As.Aa,Ap : S 
ttSflt (A=As+Aa+Ap=Aa+Ap F As«:A) , 

_z:i£ft&®<£>S£«S 

[0049] CCM¥tB5£T?tt* «MaB*fflL/riaS!<Dj» 
;b . t*^7^^;U - K 3 0. 5 (1 9 84*) S 

742 m<om 3 m&mm-r & < o*a o jraiffif&zwi&ffi 

£OT0. 0 026m , K/Wi^ o S*g<h&£$i£ 

lr><Dt?H«©«l^B*61i3eu»:MJtO . 0 0 7 £ 
mm) 4, 0. 00 0 0 1 8m 2 K/Wcb^^)o 

[ o o 5 o ] *r. c©a«^©«kft»«'c©sai«fc 
^4©iut, «tt«[»<D«»n©«tt*rtAur**. 

£Ji (TJ^-^AiU/c) % 3S«©J»e«*«A s = 
222SO'Aa = 0. 0 2 5 W/mKr& 0 . ^ISSP^ 
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*£^&&<Dimmm®w±#tctt-rztk&A s/a 

= 0RO'Aa/A=im„ SttBOffiSiftSZK, 
5 *f&§- h^iSfcHSSi (197 9 
Jg3 1 K-JS3 2MCU£, #^i§fl?Ogi£&££CC 
6 ft 6 /hSCD? I £ t<£>|*3 g|ffi<E>affifl S t L 
X. 1. MfWif 
JUffittfl^ffiT? * & * s rt^S i fnJfifclJjQX $ ft £ <DX m 

Hfflifss-cffl^reft/cjftjafes-ctt. e»tr 

ffl3©2fi©3/imi&*. «±©tttf* (ftl) CCft 

SJfcttAs/A = 0. 00 0 6 4i#««:/jN3t>. £ 

00 0 2 1MRa = 0. 00 0 1 2 0m l K/W^ 
l < (K&ca^fc J: 5 cc^JM 

tt©£ftMfcfi!£R = 0. 000018m 1 K/WB*K 

&&zctte£K>m$.tmm (sarnie 

wc. #j6wc«c*s& i <Djm<Dm$3fmx<om 
ftB»aas*. siacc <»i ) £*jJBUTjfB£i,r#s. 

ft& 0 WC3lfflb/t£&^>F:^* (1 9 9 330 <0 

fee, *«wcc«c^*^s:©J»Rfts-c«. s 
^mEEoisrfx^m^mommMi&tKR s wismtto 

SKCC J: 0 S»«P»^««BJBfiP»CcW»ffi«c«ftS ft 

Stf-TSJtAp/A l-Aa/A) tt0-l. OCDffi 

ftffir*SAp = 0. 2W/mK*iR5£Ofc. «±©£ 
£*<EI£ (»1) tettAl/T, S-^ff"CC0ffi±ft<D®fi*!S 
fifaR*«6J»l/yttt**H2 2CC*<fc»-C**. «M>i& 
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T£«»#<D«fcBIfcffifiiR s /c##fi£«#5K<Z> 2 fg^ 4 
fS«cft4ftfl=rtt. ffi^©&Jtt&ffi!SRtel. 7fS^> 
2. 8{S<hfrft9A#<ft£o Cft£, m&i-i'B+il' 

f££ v #KaJ^»JI^^Rs^2«RCX4e(Ctt 
5iJ)»aftttliB«IIK:4%SCf 1 0%fiT*r*CiCctt 
«. Sot, ffi^ffifSR<DffiT-C^JSgP»<D«ftB»ffi 
RR s <DifA# 4 ««±fc** < ft S t , WBNttUkS 

fc, WE«agfte«»«« i #±mv? * > 4 ±tm? 

6, fr^»3K»S©^^©®^ft©«ftB»ffiK:R*2fig 
T#£l?ffl or i , ^Jias^osm^SxR s «t 2 

20 felt* t 7 1 6%i^^ 

[005 1] *»98K:«:S*^«©«a»aK:ffi 
^T^, ^»^*Jl^aaaRs©ii*ift«C««Ji 

«»©»W»»taR s j&J 2 {SRtf 4 fgCD^^r 6 . ffi 
W«a»©B*f*«:»"r*JtAp/A30«O. 4SCJfO. 
5 5 fiUb «b Aj: a J: 9 SKK^Sja 0 X ^ia <b ffift $ ft X 
l>ft«, tt^^^iB*JMT©ffl^©»«»a 

si, -eft6cca^*»bfc**98ccfts»isa e »2 

o «c <fc o >©sa»aj©jaa^3S^cc»n/fc 
9 «ci/t:+»«:#3||3#fc > *yt, 

50 [ 0 0 5 3 ] H 2 3 tt % H^-Cff6ft/cS^3^S<D^ 
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x a o (nmmsmvm ««M(c. kowtow 

Va i r ^Wh^Ct-oXfrkLX^^o K^iA^Sii^ 
J««:=«flET4Ci"C, iJffiJ&ilVa i r = 0. 7m/s 

«w&**a^s««©»^o^ ^K^fKommssa 10 

[0054] 

[0 0 5 5 ] il R^H2 #»Wctt£» 1 0#5£ 

-e£>£ 0 fit, H3Ha6«\ #IMBteftSC©3ri 
[0 0 5 6 101 ROl2 KItS"*"^ 1 OMttJftBtt* (5 

H^KD^Mt^^r, ^fflts i i 

[0 0 5 7 ] ffeJK® 1 !5«fU^7 >4 CD? ^ 

«»ec»jaEsn*»iB) «c**eff*-caai/, 40 
casM]iJI<D^£IJS7 itt^r*©* *««»©■»■* 

CC % ^R7(Djtt»CCj:9®«3nsyt«)CC, fE*©« 
[0 05 8 ] OtPb* CCDcfc^tC-rS/cS6(DS?®^ffi 
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<D fc C7)CCit® b X fticmmt? SCi*Jft^C4*6» 

ot, Lx{m^m^(om^hm< a*. 

[0 05 9] H3»tfH4«C^T#2£K©»2Rtf*3 

«cc, fttm 1 # 1 st7 -f > 4 3&«a8K&R©««#ffl 

WJWWEWfcdiU H4«:*-r«aaftS«. 
4*»«« 1 <D2^J»C#«UfcStt:? ^ >tcifit>#ii 

^© 1 -^7 ^ >4©saBxg^»ij^-c»tt©»a*w«> 

©JI!tfa»*cWWtt»»« ity <>4 (DSMKfl»cBB 

or saiao/c^ 1 oia^j»oj»3afts<fc^«& 

Z><DX, f»i£»ttfiB*iS<T4C<!:3&*-C#S. « 
[0 060] H 5SCJfH6 K^-i-JftSlftStt, 

m4 Rvm 5 ©*^»©«tei»S'r* ») , &m<§ 1 © 

•Cfeot, B 5 Jew t(BMB»«l 1 © J«* 1 « 

j&ftSrft&. ^^>4CDW0^^DaS55«, S5CC^n 
"TJftSaftS"C«, 7 ^ >4feW*a«»8©T!*«Bt«: 

<gm*. 7^>4©IW2Bia**6C©W0*:«PDfl«5 
©JKO^-f J: 9 «c«»a*ti (06 

mmixy >4*WflJ^6*t?J:9«:K«?)i&0) rftp 
«B©JBia«:«fMB»«: J: Stttt^MlS nr^S® 7 
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[0 0 6 1 ] 8JSB*HJBKS8a>J»saftS«c*jc>r % m l 

gr7^>4 ffi^mmmom^mm u , 0 5 scxh 

CO 0 6 2 ] fcLbDcfcMC, ##£&J3Kft6JglCD;fr^<D 

^W^ffi^Si^ftfflolwaftS^SM^ic <t#r 

r>^xWLW?Z>o H7R&H8I2» ^6CD^J6ff^0c^ 

I IB. »7^*9©jOt»»^*W*»3S«»©»»r 

[0 06 4] H7acJPH8«:S%'r*8<O*JI0BJi«C*lW 
»««1©B»*0*>5!»^<. Sir® 

or, 1 *s 1 St? 

J®8t?&£. y-i>4ifCU. Wty -< >4cD¥«tK<Dfflft 

^T?i5tt®»l8S 1 — *©fflJ©ft«8P*itera«: Ur 

#fi?L»9K:»AU ^<Df&* B«B***{B¥K3BB 
$ *ftrt»»±«>*ff ft 9 c t icj: o T^iL^gP^^ 9 

«Cit, ftJSPffl £7 ^>43&«-wtsn*. 

I I wmmijtcv a a > # — aptDjgjissp© ja 

2cc», jEfmWfc J: ******* tir»««7*sjgfiS 40 

lfc^«ci««BW©lfc«ai7iftor*©**« 
IWO«IBt*«L«:t«ll"C«l*. Jftfflt« 1 t? a >4 
©»tt^co<t9ft«J»«:ftSi, d>fti>88«HfS£ 

{&\<>m&wmo^&#>&&tt'cv>tt ft«ii!BJ&«!a 

^^705S^cCcfcO<g^5n^/cs!>K:, fi£*<D^ 
»K«Wi**SC<0«Jt ** A * c 4 ft < , HWgftfMB* 
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grt^a^f#^*^ftMrxfi«s*tiftt^(Dr, 
IM&ft8£ Lt:«»»«^©a^tt«>*< ft^o 
[0 06 5] occ^-r**i8©»7a^» 

8(DHSSJgSSO»SlfeS«, WJfiLfc»6©*BWBJB4 

nmc. 1 ^jwreew-c? ^ > 4 spwesnx 

l?:2g(i:U H 1 0 *C*T*K*Btt* 7 

^ > 4 1 cd 2 #is«c»*i otcmty << >*cao 

5*«ft5ffi. c©J:5Cc«BJ>J*^a4ur«l«(c-r 
<Dff2tKfSK^? > 4 0 ^?L3$ 9 <Dmm<D&m. 

3 ©*J*»ttrtt?B Ufc <fc 5 fc, «*D*xe 

> r ummmmmmmK^cBw^mt $ ft ^ i: ^ cc 
^rsc<t#pjter*o k -€-na**ftRiH<b»fte> 

ft<, ^fi^i4^-f>4©7^>*-7-a5<DSfi4SP© 

[ 0 0 6 6 ] H 1 1 tt. *«S!©*9 OSaS^SI<D»3S 
©««*scrt»3aft»-c*^r, »iti«i»iJ« 

BMc/oD^^Mft^/c^r, miRums^Tjkotcm 

^&xomt&mm&t&%m7 orig^snr^ 
£&t±m*is< -rs c <h^r^ & &fttcx0i0G&3&&£ > 

[0067] «rBB©*»IH©*2 ©*5^«kiaftS©* 
JfiJB«©tt?BCC*JC^r. H7-H1 0cD<tS^^<D^><D 
^SS'g 1 ^AttWBW-C^ > 4*J«i»»WSF© 
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9-145282 



21 



22 



[oo69] -xtc. *m}<rcte2>m3 <ott<Dm$itk io 

xmwrZo m i 2 rot 1 3 mio commmmdc 
tevzm&i^vmmj&vmmmmz^v, si 4 

Rtf^l 5te, Sfll lRO^l 2<D^»^CCfeW^>^ 
[0 07 0 ] [H 1 2ROT 1 3 KijcrSI 1 OCD^iS^^ 

< , "nrffl©ra»* s ^s < a»i*8 «c»o*iSWf ***** 
4». $a«8©i. Tawj©H«s»«cwo^*n5n;w 

1 0 OTftSStrCto 0 . tttfJBtt<WftM» 1 ©its* 
f»a:^>4t0WO**nMffll 0«C*aS-tt«C*J6K 
7 ^ >4 oSEJR^^JSCctpHaucctt^iitf J: 5 Ccffl<^ 

-&t)^«cc. k^w* 1 ©ia:»aw>miH«*«/^-r* <fc 
9 cc^gm-cffiafr-btf a c £ ec «fc 0 , li?^ 

&/c#>. tfe^**ii**a©*Jfi*SE* a C t ft < t 
IWElfcttlBtrtifiCi*^**. SSS^ffi 

[0 0 7 l ] c<DfH 1 0©3(B»»II©J:9«:**ii** 
7-f>iMSf btl^Ct^ 



0 fcJKK»ttfiB*iB<'r*ci3&5r* 
[0 07 2]»ifiUfct©4B«©*»«CJ:0. CCDC 
<fc*ftB0fctt**B2 4CC7ft-r. »E*ii**S©l»3i 

/c*»w©» 1 aow 2 (d^<d$££&^cJ: 0 fc , mm 

0 % blRC^Ir' 9 <fe 9 *JIBafttttt±©** ttflHtttt* 
[0 07 3 ]il4«, #2691 Kfc** 1 1 ©*5B&« 

jbjbjkk: o/c«t{g*as©j»5afts-c*S3w. 1 a* 

IW*M»urtMIKcfc*&. 47 -f >4© 

h 4 cc^ L/c*«e8©» i ©iiiB&aioffira^fc J: 9 

ttSRfcH irtt, AT 2 0 fc» 1 0 ©^JBBS8©J»2!aftS 
[0074] il5it **?BCC^-5» 1 5 CC^SBBJB 

*^<, «rffi©ffi«»**i^ffia»8{c?Soyt»tf* 

^/h3l^(*^«<Dffla*S©J»3£lft« , t?*0, 

»Bttri5iccM^s<fc5«cffl*^3nr(r>5^, S12R 
cna 1 3 cc^u/csa*M©^ 1 1 <D^j»j$B<t 

s^iaacc. **a*^oj»S[asscc*5W5**tt» 
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[0 07 5 ] W!&Ltc#ftW<Dm30ttOm£&&<D 

box*, y ^lyA^mnmom^Wr^. m\\o 
wtmzmobmt, i & i n^m^mw.nom 

[0 07 6 ] J£Lb<D<fc 4e»^<D»3 ©^<DJ»3£ 
«ISCc<tti«, ^©**i2A*^^i(MBK:*JWS 10 

[ 0 0 7 7 ] B 1 6 tt, 1 <D*SiCCfc^^a 

Jg 1 ©Ilt^ 1 1 **«SU©M?»2 CD 

4©XfiT«. t.y 4 >#^-^6<Dlgft*a5<D 

-So 30 
[0 0 7 8 ] CCD J: 5 ft«jSXSW\ fi6R<DK26j&*^ 

acto««»so«Jfi*ffi"c*s» 1 ©is*:, m 

T, M4 <DXg*ilSP-fS C <t r±tt<DX?I#*»IK:l* 
<&SC<tfcttt>. Ch6©C4*»6» frffi©HJS*ffi 

o fc*«IBO» 1 ©^©^tftSSHa-*" * C i ** 
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[0079] coj^ttwrattoMa. s#*t-r* 

[008 0] «±CD<fc ^ ##B9!©S& 1 CD^CDfS^ 
[ 0 0 8 1 ] B 1 7 #IMJ§©Si2 ©*SCCC*j^SJIft 

a, m i cDx^-c«. i i *tHRjy©wf« 

2 (D«SS0^*ft«» 3 ro&t^tetfJ^K-C^FBttiB 
^J©&<D*0&fj2U »2<Z>IgTtt, lft<£^tfcD:7 

#^?ia$ 9 M<D^w&&mm & & s £ 9 icisa&r 

£ n Sr3<DXa"Ctt. y a >4(D^J0i^#^?LSP9CC^ 

anr 1 3 «5wcttff^0femr 1 * 

i7^>4^- {WfcU »4<DXg'C»ffltSl <t^^> 
^7 ^ - « 6 <0««BPOa2CC»tt^ft«: <fc ^ ^^rfe U 

H3CDX^CC, »4©»S6Xg3&iiifll3nA:fc<Dr* 

fe, m4(DX?I^3l»D$n^^<b^^CDXIi^^J^ 

[0082] c©<fc9«c«Ji*ttax*«tt. *f^i-ra 
[0 08 3 ] «±oJ:^k:, *»W©»2 W 

[00841118^ *aw©*3<D^rs:K:*ywsj» 
1 OtDlSifi^CCfe^SJasaftS^SiSTaXg^l/ 

ti^o m 1 cDxgr«, 1 *<ojftj«flr 1 *m$&\<om. 
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£?^>4CDSJ9^£ PKft» 1 0 CC^gc 3 * «c ifi h 

mK<o^ym 1 -c^ ^ >4©&fi**5>js©*mawc« 

Scr**Sft l-f&3CDX*Ifc:, »4<D^Xg* s iIflDS 

®&«*JJ(l«:W»{bT&ciWtt<, »«fiof 

[0 0 8 5 ] COJ:^ tt«JK&ffiO>»«*. « 

[0 0 8 6 ] fiLLO* 5tC, **?B©*3 ©*SC«C*5» 

SC©«asftS*WiS 0 J: 5 fcWfrT £ C £ 
**C*6. 30 
[0 0 8 7 ] 

^^©a^tto^r^anTc^^xfttttBo)* 

[01] *^«:tt*<ltefclltBO)B 1 omMB1&*^1" 

[^2] 0 1 ^btcmtf&mvmmmm-e&z. 

[0 3] *«93«ctt *fKK!»<3D»2 ©|gJ60S§©8&#r 
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[04] *#MH«:* **S£»8<DSII 3 ©^JWKSofKK 
{Iijffi0r#>6„ 

[05] *^^a€»^ft«0)^4O^j5fe^9S<D«J»r 

[06] CC & £ j»3fl[8Sg<D» 5 <DWfoW&<Ditm 

[07] Cc ft £ f&fc3£&3§©!S 6 <D9OHglB0Mft 

[08] H7«c^uyt«0K^©fflWlMH^**. 
[0 9] *»Wtca*JlteK^©»7©^*»«©jaWr 
ffliJ®0-C£>£ o 

[010] *»i9cca4J»^s©»8<D^iBKJi8©*a 
[011] ^m^j:^m^s(omQ(om^B^<om 

BHUfflBIt?**. 

[012] *»wcca*«iS£fts<oai 1 0 (omfc&i&o 
[0 1 3 ] 0 1 2«:*i/^««E»*oifflRiHnia^* 

So 

[014] *»wccttft«!aaft»©» 1 1 

[015] 1 2 O^fl&JfciB© 

tBBKffiiB v C*&. 

[016] #fMBCctt£ifr 1 ©»Be«i©«aafta®ti 

[017] *»|BCcaS»6(0*W&^«SSS8fc»D« 
[018] 1 0(D»IO^M© 

[019] M»aiTO»mr£7 -# >©«««»<d»» 
[02 0 ] 01 9co^aA^^e>m/cSMgp»o)gp^ 
[02 1 ] 02 ocommBomMmcm-r^m^omMi 
[022] mzw^<omMmmw<Dmmii&tn*^ft 

[023] *»W<D» 1 6 ©^»S0tt©a&£8i8 

i 4-7 5-«o^c*ia», e-^-f 
7-mrh* 9~*jo**«ufc 10- 
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[HI] tH2J 
Hi 02 




[03] [^4] 
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[ill] [012] [015] 

mi i mi 2 015 
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[023] 

®2 3 



20 

« 

H 
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IffSJIUI Valr Cm/s) 



[024] 
®2 4 




0.5 



* 2 

81SA3 Valr (m/s) 
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